Effect of short-term salinity on the nitrate reductase activity in cucumber roots.
In short-term experiments, the effect of high salinity on cucumber (Cucumis sativus) nitrate reductase activity was studied. The 60-min exposure of cucumber roots to 200 mM NaCl resulted in significant increase of the actual NR activity (measured in the presence of Mg²+), whereas the total enzyme activity (measured with EDTA) was not affected. NaCl-induced stimulation of the actual NR activity was rapidly reversed upon transfer of roots to salt-free solution. The increase in actual activity was completely prevented by microcystin-LR and cantharidin, protein phosphatases inhibitors. In addition, a significant decrease in ATP level was also observed in roots incubated with NaCl. These data suggest that the reversible protein phosphorylation is involved in the induction of NR activity during the first hour of salt stress. The effect of short-term salinity on the expression of genes encoding for nitrate reductase in cucumber roots was also studied. 200 mM NaCl diminished the increase in CsNR1 expression observed in control roots. During the same time period, the expression of CsNR2 was not affected, whereas the expression of CsNR3 decreased significantly after 1h incubation of the excised roots in both, control and salt-containing nutrient solutions. Incubation of roots in the presence of iso-osmotic concentration of PEG had no effect on both, NR activity and expression. This indicates that only the ionic component of salt stress was involved in the salt-induced modifications of nitrate reductase activity.